This investigation examined the effects of providing choices among homework assignments on motivation and subsequent academic performance. Students were randomly assigned within classrooms either to receive a choice of homework options or to be assigned an option for all homework in one instructional unit. Conditions were reversed for a second instructional unit. Results revealed that when students received a choice of homework they reported higher intrinsic motivation to do homework, felt more competent regarding the homework, and performed better on the unit test compared with when they did not have a choice. In addition, a trend suggested that having choices enhanced homework completion rates compared with when no choices were given. In a second analysis involving the same students, the importance of perceived provision of choice was examined in the context of student perceptions of their teachers' support for autonomy more broadly defined. Survey data showed that the relationship between perceptions of receiving autonomy support from teachers and intrinsic motivation for schoolwork could be fully accounted for by students' perceptions of receiving choices from their teachers. The limitations and implications of the study for research and practice are discussed.
Many North Americans believe that having choice, or the power to make a selection among a number of options, is essential in order to lead a healthy and happy life, to express individuality, and to maintain motivation for a broad variety of behaviors. Likewise, the role of choice has an important place in psychological theory. According to self-determination theory (Deci & Ryan, 1985; Ryan & Deci, 2000) , choice is one of several determinants central to supporting feelings of autonomy, motivation, and healthful functioning. Research has supported these notions, showing that having choice is related to adaptive motivation and performance outcomes (Cordova & Lepper, 1996; Iyengar & Lepper, 1999; Patall, Cooper, & Robinson, 2008; Swann & Pittman, 1977; Zuckerman, Porac, Lathin, Smith, & Deci, 1978) .
It should come as no surprise then that the beliefs and practices of many teachers may reflect a belief in the value of choice. A phenomenological study of teachers' beliefs about choice suggested that allowing students options in their instruction was a popular method by which teachers attempted to enhance student motivation and learning (Flowerday & Schraw, 2000) . In this study, teachers reported believing that providing students with choices increases student interest, engagement, and learning; that students spend more time and effort on the learning task if they are offered choices; and that giving students choices helps build other important skills, such as self-regulation. In particular, teachers suggested that choice was especially beneficial for students with low interest and little motivation for a particular task. With regard to when to offer choice, teachers suggested a variety of academic and social activities in which providing choices would benefit students. One of these was homework.
Despite the evidence regarding teachers' intuitive beliefs and numerous laboratory studies showing the beneficial effects of choice on motivation and learning, few studies have examined the impact of choice in a naturally occurring classroom setting. Thus, it is difficult both to assess whether choice is practically effective and to make recommendations to teachers regarding how choice may be used most profitably in their classes. Moreover, providing choice to students is just one of many techniques theorists have suggested might support feelings of autonomy and, in turn, motivation and learning (Assor, Kaplan, & Roth, 2002; Reeve, 2006; Reeve & Jang, 2006; Stefanou, Perencevich, DiCintio, & Turner, 2004) . Assuming the beneficial effects of having choices, little is known about the relative contribution of providing students with choices at school within the broader context of other teaching practices meant to support a student's sense of autonomy and to enhance motivation.
This study was undertaken to test the utility of applying choice in the classroom. In the first analysis, we examined the causal impact of choice within a particular pedagogical strategy, namely, homework. Specifically, we tested whether providing a choice of homework assignments facilitated learning outcomes, including greater intrinsic motivation and perceived competence, as well as enhanced homework performance and academic achievement. In a second analysis, we sought to shed light on the relative importance of receiving choices at school in the context of other teacher practices proposed to support autonomy. Cross-sectional survey data assessing students' naturally occurring perceptions of their experiences at school was used to test whether the relationship between perceptions of teacher practices meant to support autonomy and intrinsic motivation for schoolwork could be fully accounted for by students' perceptions of the extent to which their teachers at school provide opportunities to make choices. The background, methods, and results for each of the two analyses are discussed separately and in turn. We first turn to background information related to the effectiveness of providing homework choices in the classroom.
Homework Choices The Value of Homework
Homework is an important part of most students' daily routine. According to a recent survey (Markow, Kim, & Liebman, 2007) , regardless of grade level, three quarters of students reported being assigned homework at least three days a week and spending at least 30 minutes on homework on a typical school day. Further, over 80% of teachers and parents, and 77% of students agreed that doing homework is important or very important. Likewise, around 90% of teachers and parents, and 69% of students supported the belief that homework can help students to learn more in school.
A great deal of research has examined the relationship between homework and academic achievement. More than a dozen reviews of the homework literature were conducted between 1960 and 1987 (see Cooper, 1989 , for a detailed description), and the conclusions of these reviews varied greatly, due, in part, to a lack of overlap in the literature they covered, to different criteria for inclusion of studies, and to different methods for the synthesis of study results. However, the most recent quantitative reviews have suggested that homework has benefits for academic achievement. Two meta-analyses examining the link between homework and achievement provided consistent evidence for a positive overall relationship, especially for high school students. Cooper (1989) carried out a review of the effects of homework, which covered nearly 120 empirical studies conducted between 1962 and 1986. This synthesis revealed that high school students who did homework outperformed students who did not do homework, and students who reported spending more time on homework had better achievement outcomes. Cooper, Robinson, and Patall (2006) recently updated this synthesis and found that the positive overall relationship between homework and achievement for high school students remained supported in both experimental and correlational studies.
Apparently, then, homework can have a significant impact on high school students' educational trajectories. However, it is also the case that not all teachers assign homework and/or not all students complete the homework they are assigned. According to the Markow et al. (2007) survey, one quarter of students reported that they finished their homework only sometimes, rarely, or never. This suggests that whatever impact homework might have on achievement might vary from student to student, depending on how much they are assigned or how much they complete. Therefore, an important question arises regarding how teachers can encourage students to undertake their homework in a diligent manner.
Intrinsic Motivation
One potential explanation for incomplete homework assignments may involve the student's motivation. For certain students, homework assignments and other school-related work may be of little intrinsic interest in that they derive little enjoyment from performing the activity (Trautwein & Koller, 2003) . Therefore, if intrinsic motivation to perform homework can be improved, then more frequent and accurate assignment completion and improved academic achievement should follow.
Intrinsic motivation is the propensity to engage in a behavior for its own sake (or out of enjoyment; Deci, 1971) . Intrinsic motivation has been linked with academic outcomes across various levels of education, from elementary school to college (Grolnick, Ryan, & Deci, 1991; Lepper, Corpus, & Iyengar, 2005; Pintrich & De Groot, 1990; Miserandino, 1996; Vallerand & Bissonnette, 1992; Vallerand, Fortier, & Guay, 1997) . For example, elementary school students who reported greater intrinsic motivation for performing schoolwork displayed greater conceptual learning and memory compared with students with less intrinsically oriented forms of motivation (Grolnick & Ryan, 1987) . Significant correlations also have been found between intrinsic motivation and achievement as measured by standardized achievement tests in specific subjects, such as mathematics and reading for early elementary, late elementary, and junior high school students (Gottfried, 1985 (Gottfried, , 1990 ).
Self-Determination Theory and Choice
According to self-determination theory, autonomy, competence, and relatedness are three fundamental needs that underlie people's intrinsic motivation (Deci, 1971) , and social contexts that satisfy these needs will enhance intrinsic motivation (Ryan & Deci, 2000) . Therefore, intrinsic motivation is enhanced when an individual feels autonomous and when information is provided about the individual's competence in navigating his or her environment. In contrast, when the environment is experienced as controlling, autonomy and intrinsic motivation are diminished (Deci, Connell, & Ryan, 1989) .
Providing choice may be the most obvious way to support a person's experience of autonomy. As such, self-determination theory holds that choice should result in positive motivational and performance outcomes (Deci, 1980; Deci & Ryan, 1985; Ryan & Deci, 2000) . That is, people will be more intrinsically motivated to persist at a task to the extent that the activity involves their personal choice and/or provides opportunities to make choices.
Much research has supported this postulate of selfdetermination theory, demonstrating that the provision of choice leads to enhanced motivation, liking, and interest for a task (Cordova & Lepper, 1996; Iyengar & Lepper, 1999; Swann & Pittman, 1977; Zuckerman, Porac, Lathin, Smith, & Deci, 1978) , as well as enhanced effort, task performance, subsequent learning, and perceived competence (Cordova & Lepper, 1996; Iyengar & Lepper, 1999) . For example, Iyengar and Lepper (1999) found that Caucasian American elementary school students performed best when they made personal choices about which tasks to engage in, rather than having the task chosen for them. Similarly, children provided with choices demonstrated greater learning, as measured by the number of problems answered correctly on a math test, compared with when choices were not provided (Cordova & Lepper, 1996) . Moreover, there is some evidence to suggest that the positive effects of choice remain even for choices that appear trivial (Cordova & Lepper, 1996; Swann & Pittman, 1977) or "illusory" (Langer, 1975) .
However, the evidence on choice effects has not been ubiquitously positive. Some studies have found that choice may have no effect or even a negative effect on motivation and performancerelated outcomes (Overskeid & Svartdal, 1996; Parker & Lepper, 1992; Reeve, Nix & Hamm, 2003) . Iyengar and Lepper (1999) found that Asian American elementary school students demonstrated greater intrinsic motivation and performance on a task when a significant other, their mother, made choices for them compared with when they made choices for themselves. In a series of studies, Flowerday and colleagues (Flowerday & Schraw, 2003; Flowerday, Schraw, & Stevens, 2004) found that choice had few positive effects. For example, giving students a choice between working on a crossword puzzle or essay task showed no effect on engagement and task performance and a negative effect on effort (Flowerday & Schraw, 2003) . In a second study, students allowed to choose the pacing of the task spent less time studying and performed more poorly on cognitive measures compared with students whose pace was dictated by the experimenter (Flowerday & Schraw, 2003) . In two additional studies, no-choice participants were found to write higher quality essays compared with students who were given choice. Choice had no effect on a subsequent test to assess learning (Flowerday et al., 2004) .
Motivation theorists have attempted to resolve the discrepancies in findings. In a narrative review examining when choice had motivational benefits and when it did not, Katz and Assor (2007) suggested that choice may only be effective when it successfully satisfies fundamental needs for autonomy, competence, and relatedness. As such, having choice or the act of selecting alone is not enough to support motivation. Rather, choices need to be relevant to students' interests and goals, provide a moderate number of options of an intermediate level of complexity, and be congruent with other family and cultural values in order to effectively support motivation. The authors provide examples to show that in investigations in which the provision and perception of having choice was beneficial, these components were taken into consideration. In another attempt to resolve discrepancies, a recent meta-analysis of 41 studies examining the effect of choice on intrinsic motivation and related outcomes in a variety of settings indicated that overall, providing choice compared with no choice indeed enhanced intrinsic motivation, effort, task performance, and perceived competence, among other outcomes (Patall, Cooper, & Robinson, 2008) . Results of this meta-analysis suggested that the effects of choice were particularly pronounced among studies conducted with children compared with those with adults. This suggests that providing choices to students in a classroom setting may be a particularly effective way to enhance motivation and other adaptive learning outcomes for school tasks, although few if any studies have experimentally examined the impact of choice in a naturally occurring classroom setting. Further, to the extent that homework options are designed at an optimal level of complexity and allow students to actualize their personal interests and goals, the assertions of Katz and Assor (2007) suggested that providing students with choices of homework may be a good example of how choice can be utilized to promote adaptive outcomes in the classroom.
Purpose of Analysis 1
Whereas a great deal of evidence suggests that providing individuals with choice enhances motivation and other adaptive learning outcomes (Patall et al., 2008) , little research has empirically examined the utility of providing choices in naturally occurring classrooms within a specific pedagogical practice. To address this omission, we experimentally manipulated the use of choice in the context of homework assignments. In line with self-determination theory and previous research, we predicted that when students are provided with choices of homework, enhanced intrinsic motivation will result relative to when no choices of homework are provided. Intrinsic motivation was the main focus, as it is theorized to represent the ideal form of autonomous motivation that most successfully sustains enduring engagement and other adaptive outcomes. As such, providing choices was expected to increase homework completion and improve subsequent academic achievement, among other adaptive outcomes. We now turn to background information related to the role of choice in the context of other teacher practices intended to support feelings of autonomy and subsequent motivation.
Perceived Choice in the Context of Perceptions of Broad Autonomy Support
Providing choices is not the only way to support the experience of autonomy and intrinsic motivation. Autonomy is experienced when actions are perceived as (a) stemming from an internal locus of causality or individuals' perceptions that their actions are initiated and controlled by them rather than by external forces (deCharms, 1968) , (b) volitional, or the sense that individuals feel free rather than forced to engage in a behavior, and (c) chosen and performed out of interest or personal importance (Deci & Ryan, 1987) . Consequently, in addition to choice, teacher practices that may also support feelings of autonomy include (a) listening carefully, (b) gearing instruction to students' interests and personal preferences, (c) expressing value for tasks and providing rationales for activities, (d) using noncontrolling language, (e) providing opportunities for and responses to questions and comments, and (f) acknowledging students' perspectives, among other behaviors (Reeve, 2006; Stefanou et al., 2004) .
Teaching practices meant to support feelings of autonomy have also been linked to greater intrinsic motivation, as well as subsequent learning-related outcomes (Deci, Schwartz, Sheinman, & Ryan, 1981) . For example, Reeve, Jang, Carrell, Jeon, and Barch (2004) found that students were more engaged when teachers used various autonomy-supportive practices during instruction, such as nurturing inner motivational resources, using noncontrolling language, promoting valuing, and acknowledging and accepting negative affect. Black and Deci (2000) found students' perceptions of their instructors as supportive of autonomy predicted increased autonomous self-regulation, perceived competence, interest/ enjoyment, and decreased anxiety over the semester. Other research has shown that social contexts meant to support feelings of autonomy were associated with better conceptual learning (Grolnick & Ryan, 1987) , more creativity (Koestner, Ryan, Berni-eri, & Holt, 1984) , and more positive affect (Deci, Hodges, Pierson, & Tomassone, 1992; Ryan & Grolnick, 1986 ) as compared with less autonomy-supportive social contexts.
In fact, a number of researchers have proposed that many of these other autonomy-supportive practices may be more effective than providing choice alone in supporting motivation and learning either individually or collectively. Stefanou et al. (2004) categorized practices meant to support feelings of autonomy into three categories: organizational, procedural, and cognitive. They theorized that whereas organizational supports (e.g., allowing students some decision-making role in terms of classroom management issues) and procedural supports (e.g., offering students choices about the use of different media to present ideas) are beneficial in supporting well-being and initial engagement in learning activities, support for cognitive autonomy (e.g., affording opportunities for students to evaluate work from a self-referent standard) may be most effective for promoting enduring engagement and deep-level thinking.
In models exploring the nature of perceived autonomy (or self-determination) and its relation to intrinsic motivation, Reeve et al. (2003) found that internal locus and volition, but not perceived choice, constituted valid indicators of self-determination. Through structural equation models, these authors compared a series of models containing one, two, or all three qualities of perceived self-determination to find the best fitting model. The inclusion of perceived choice was consistently found to reduce the fit of the model and reduced the strength of the relationship between perceived self-determination and intrinsic motivation. Similar findings were reported by Assor et al. (2002) when they distinguished among three forms of autonomy-supportive teacher practices: fostering relevance by articulating the importance of a task for students' personal goals, allowing students to express dissatisfaction with learning tasks, and providing opportunities to make choices. They found that whereas allowing students to express their concerns if they do not like a task and fostering the relevance of a task promoted engagement, perceptions of provision of choice had little impact.
Nevertheless, providing choice may be one of several ways teachers can influence multiple sources of autonomy with one interaction. That is, when a student perceives that their teacher allows them to make choices, this may also increase the students' perceptions that the teacher is listening to them, taking their perspectives into consideration, and understanding or respecting them. Consequently, allowing students to act as decision makers in their own education may be the most direct way to establish an environment that is supportive of autonomy and enhance intrinsic motivation for school-related tasks. This may be particularly the case when the choices provided are intentionally designed to support the fundamental needs for autonomy, competence, and relatedness. Similarly, choice may be more likely to imply multiple forms of autonomy support when the options provided are designed to simultaneously support an internal locus of causality and volition. Reeve et al. (2003) suggested this perspective. These authors found that whereas choices between task options had little influence on intrinsic motivation, choices that involved making decisions regarding the initiation of behavior did influence motivation. The researchers speculated that these types of choices also enhance perceptions of having an internal locus of causality and volition.
Whereas the perception of having opportunities for making choices has the potential to tap into other components of autonomy support, in contrast, it may be more difficult for other practices that support autonomy to enhance the perception of choice. For example, simply because a student perceives that their teachers actively listen, provide rationales, or communicate that they understand the student's perspectives does not necessarily suggest that the student perceives having opportunities to make choices within the classroom. However, effectively designed choices that support the fundamental needs, an internal locus of causality, and/or volition do imply the other forms of autonomy support. Further, when teachers provide students with choices, this concrete behavior may be easily and accurately perceived by the student. In contrast, even when a teacher is actively engaging in a number of other forms of autonomy-supportive behavior, including listening, perspective taking, or rationale providing, these behaviors may be nebulous and may not be readily perceived by students, diminishing their potential impact.
Purpose of Analysis 2
The second part of this study attempts to examine the relative benefits of students' perceptions of having been provided with choices from teachers at school in the context of their perception of other teacher practices that support feelings of autonomy. As previously discussed, a student will feel autonomous and motivated when he or she feels that their teachers understand, accept, and respect them in the classroom, provide rationales, take their perspectives, and tailor activities to their interests and preferences, among other behaviors. Because we expect that students' perception of having been provided choice will simultaneously support their perception of other autonomy-supportive teacher behaviors, we hypothesized that choice may be the most direct means by which to enhance feelings of autonomy. Consequently, we hypothesized that perceived provision of choice will fully account for any relationship between motivation and students' perceptions of receiving other forms of autonomy support from their teachers. That is, we are not proposing that perceptions of being provided with choice is the mechanism through which perceptions of other autonomy supportive practices have their impact in a traditional mediation sense. Rather, working with the notion that perceptions of perceived choice can have broad implications for feelings of autonomy and motivation, we use analytic procedures similar to those used to assess a meditational framework in order to examine the role of perceived choice in the context of and in comparison with perceptions of other autonomy-supportive practices. In essence, we are asking the question of whether perceived provision of choice can subsume the effect of perceiving other forms of autonomy support on motivation.
Method Participants
A total of 207 (54% female) high school students from grades 9 through 12 participated in this study. Participants were from 14 classrooms at two urban high schools in a southeastern state. Approximately 68% of students in these 14 classes participated in the study. The 14 classrooms had one of six preservice teachers who were completing their required teaching internship. The preservice teachers prepared and administered the experimental treatments as part of their research requirement for the certification program, after receiving training from the first author. Six different courses were used: chemistry, honors world history, honors U.S. history, psychology, honors earth science, and advanced placement U.S. government. A majority (55.5%) of the students in these classes were Caucasian, 28% were African American, 7% were Asian, 3% were Hispanic, 1.5% were Native American, and 5% were of other ethnicities. Participation was voluntary for students who had been given parental permission. Whereas a total of 207 students participated in this study at one or more time points, the number of students contributing information varied depending on the outcome of interest.
Procedure
The experiment was implemented over four weeks. During the first session, preservice teachers administered a background and school experiences questionnaire to all participating students in their classes. This questionnaire included questions regarding the student's (a) sex, (b) ethnicity, (c) grade point average (GPA), (d) experience of choice in their classes at school, (e) experiences of autonomy support in their classes at school, (f) perceptions of their own competence for doing schoolwork, and (g) self-regulatory reasons for doing various types of schoolwork. The information obtained in this questionnaire was used in Analysis 2 in order to address questions related to the role of the student's perceptions of teachers providing them with choice in the context of perceptions of other autonomy-supportive teacher practices.
The homework-choices experimental manipulation was initiated in the second session. This session occurred at the start of the first of two instructional units. During this session, the preservice teachers randomly assigned students within each of their classes to either a homework-choice or no-homework-choice condition for the first phase of the study. Random assignment was accomplished by student teachers drawing students' names out of a hat to determine which students would be assigned to the homeworkchoice and no-homework-choice conditions during the first unit.
Students in the homework-choice condition were given a list of two similar homework assignment options designed by the preservice teacher. Students were instructed to select which homework assignment they intended to complete. Preservice teachers then assigned students in the no-homework-choice condition to one of the homework options by yoking each no-homework-choice student to a student in the homework-choice condition. Students in the no-homework-choice condition were not yoked to a particular individual in the homework-choice condition across every homework assignment in the unit. The particular individuals in the yoked dyad could vary from one homework assignment to the next. We avoided yoking particular individuals because we did not want this to create an environment in which it became apparent to students that the selections a particular classmate in the homework-choice condition made determined the homework options a student in the homework-no-choice condition received. What was important was that an equal number of students in both conditions completed each homework option for every assignment.
At a practical level, the experimental manipulation required that student teachers go around the room, student by student, and record which homework choice students selected and then assign no-homework-choice students the corresponding options. This process began with a student in the homework-choice condition (so that a no-choice student could be yoked). However, the student teacher went intermittently between students in the choice condition and students in the no-choice condition to record the homework selection or assignment of each student. Several students in each condition were visited in a row so that no-homework-choice students would not suspect they were yoked to a particular classmate in the homework-choice condition. This procedure provided the best way to limit in-class contamination without extensively disrupting regular classroom proceedings. That is, student teachers essentially had a private conversation (though, in class) with each student separately in order to determine homework assignments. This limited the extent to which other students were privy to the conditions, selections, and assignments of classmates. As an additional attempt to limit contamination between conditions, student teachers also emphasized to students that they should avoid discussing what homework they selected or were assigned with classmates while the study was being conducted.
Once students made their homework selections or received their assignment, written homework instructions were distributed. In many cases, the homework was a separate worksheet that the student teacher had created, and this was distributed. In those cases in which the homework was completed out of a textbook or required no additional materials from the student teacher, students only received written instructions on what was required for the homework they selected or were assigned. Students were instructed to complete only the assignment they had selected or were assigned. Although students in the homework-choice condition had viewed information on both homework options in order to select one, once students made their selections, they were allowed to keep only written instructions related to their selected homework and not other homework options. The deadline by which students had to complete homework was indicated on the written homework instructions or homework worksheet. The deadline by which students had to turn in a homework assignment was the same regardless of what homework option was selected or assigned.
This procedure was repeated for every homework assignment completed during that unit. At the end of the first unit, preservice teachers administered the Intrinsic Motivation Inventory (Ryan, 1982) to all students in both the homework-choice and nohomework-choice conditions.
At the beginning of the next unit of study, the same procedure was implemented a second time after counterbalancing the conditions in which students participated. That is, students who had previously received a choice of homework assignments were reassigned to the no-homework-choice group. Conversely, students who were previously assigned homework were given a choice of homework. At the end of this second unit of instruction, the Intrinsic Motivation Inventory was administered a second time. The purpose of this procedure was (a) to demonstrate the choice effect within the individual and (b) to afford all students in the class the opportunity to experience the homework-choice condition.
The number of homework assignments preservice teachers required in each unit ranged between one and five (M ϭ 2.3), and the length of an instructional unit ranged between one and two weeks across the various classes. The frequency with which each homework option was selected varied with the homework assignment and between classes. That is, even for students making a choice between the same homework options for the same course, the frequency with which one homework option was chosen over the other varied such that the favored option in one class may not have been the favored option in a corresponding class taking the same course with the same teacher. Nevertheless, on average, across the 28 different homework tasks (two options for each task) across all courses, one homework option was usually slightly preferred, with approximately 60% of students selecting one homework option over the other option for most homework assignments (preference for a particular homework option ranged between 57% and 87% depending on the particular homework task). Regardless, we addressed any effect of preference for a particular homework assignment by using the yoking procedure described.
Materials
Background questionnaire. The background questionnaire included questions regarding the student's gender, ethnicity, and self-reported grade point average.
School experiences questionnaire. The school experiences questionnaire consisted of five measures related to motivation: the Provision of Choice subscale of the Rochester Assessment Package for Schools (Connell, 1990; Wellborn & Connell, 1987) , the Learning Climate Questionnaire (Williams & Deci, 1996) , three items assessing perceived competence from the Activity-Feelings Scale (Reeve & Sickenius, 1994) , and the Intrinsic Motivation and Identified Regulation subscales of the Academic Self-Regulation Questionnaire .
The Provision of Choice subscale of the Rochester Assessment Package for Schools is a seven-item scale assessing the degree to which students perceive that they are given choices by their teachers (e.g. "My teachers ask us which topics we would like to study more and which we prefer to study less"). We added one additional item to this scale to provide a very explicit measure of the provision of choice: "I feel that my instructors provide me with choices and options." All items used a Likert-type scale ranging from 1 (not true at all) to 7 (very true).
The Learning Climate Questionnaire is a 15-item scale that measures the degree to which students perceive their teachers at school as supportive of autonomy because, for example, they feel that their teachers listen, understand, encourage, care about and accept them, and answer questions, and they trust their teachers (e.g. "I feel understood by my teachers" or "My teachers encourage me to ask questions"). All items were rated on a Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). Previous studies have established the validity of the Learning Climate Questionnaire and the observation that the scale has a single underlying factor, with high internal consistency generally found to be above .90 (Williams & Deci, 1996; Black & Deci, 2000) .
We examined the perceived choice and Learning Climate Questionnaire scales in an exploratory factor analysis to determine whether these scales could be used to reliably assess distinguishable constructs. In an initial exploratory analysis using principal axis extraction with oblique rotation, we found three items from the Learning Climate Questionnaire to be problematic in that they demonstrated overlap with the perceived provision of choice scale ("I feel that my teachers provide me choices and options"; "My teachers listen to how I would like to do things"; and "My teachers try to understand how I see things before suggesting a new way to do things"). These three items were removed and the remaining items were submitted to principal axis extraction with oblique rotation, forcing a two-factor solution. Results of the KaiserMeyer-Olkin measure of sampling adequacy (KMO ϭ .91) suggested that the data were indeed suitable for factor analysis. Likewise, Bartlett's test of sphericity, 2 (190) ϭ 1,769.37, p Ͻ .001, indicated that the items were significantly correlated in order to proceed with the analysis. The two factors explained 49.66% of the total variance for the set of variables. Using a criterion of a factor loading greater than or equal to .40, we found that all items from the Learning Climate Questionnaire loaded on Factor 1 (eigenvalue ϭ 7.42),which accounted for 37.08% of the variance. Likewise, all items from the perceived provision of choice scale loaded on Factor 2 (eigenvalue ϭ 2.52), which accounted for 12.58% of the variance. Consequently, we computed scores for the Learning Climate Questionnaire by taking the mean of the items after dropping the three problematic items initially excluded from the factor analysis. The scale had acceptable reliability (␣ ϭ .92). Likewise, scores for the perceived provision of choice scale were computed by taking the mean of all items. This scale also demonstrated acceptable reliability (␣ ϭ .81). Additional details regarding the exploratory factor analysis may be obtained from the authors.
Perceived competence was measured with three items from the Activity-Feelings Scale. Items from this scale begin with the stem: "When engaged in school-related tasks, I feel . . ." The scale lists items to assess perceived competence include the following: "capable," "achieving," and "competent." The predictive validity, construct validity, and reliability of the scale have been established in previous studies, with the average internal consistency in previous research being ␣ ϭ .85 (Reeve & Robinson, 1987; Reeve & Sickenius, 1994) . In this study, items used a Likert-type scale ranging from 1 (not true at all) to 7 (very true), and the overall scale had high internal consistency (␣ ϭ .85).
Students also completed two subscales adapted from the Academic Self-Regulation Questionnaire, which assessed student motivation toward education in terms of why they do homework, perform classwork, answer difficult questions in class, and try to do well in school. For the purposes of this study, only items for the Intrinsic Motivation and Identified Regulation subscales were included. Seven possible reasons representing these two different styles of regulation or motivation were provided for four activities: homework, classwork, answering hard questions, and trying to do well in school. The Identified Regulation subscale represents an individual's intention to engage in the activity because it is personally valued or important (e.g. "Because I want to understand the subject"). The Intrinsic Motivation subscale represents an individual's intention to engage in the activity because it is interesting or enjoyable (e.g. "Because it's fun"). Ryan and Connell (1989) have presented extensive evidence for the construct validity of the scale and have demonstrated appropriate correlations with other motivation assessments. In this study, both subscales demonstrated adequate reliability (intrinsic motivation, ␣ ϭ .85; identified regulation, ␣ ϭ .80).
Intrinsic motivation inventory. The Intrinsic Motivation Inventory (Ryan, 1982) was administered twice, following the comple-tion of all homework at the end of each of the two units. The Intrinsic Motivation Inventory is a measure assessing multiple aspects of motivation. Thirty-four items from the measure were adapted to specifically refer to the homework assignments in the particular unit. The Intrinsic Motivation Inventory contains six subscales: interest/enjoyment of the task (seven items; Unit 1 ␣ ϭ .85; Unit 2 ␣ ϭ .87) (e.g., "I enjoyed doing the homework very much"), perceived competence for the task (six items; Unit 1 ␣ ϭ .87; Unit 2 ␣ ϭ .86) (e.g., "I think I was pretty good at the homework"), effort on the task (five items; Unit 1 ␣ ϭ .76; Unit 2 ␣ ϭ .82) (e.g., "I tried very hard on the homework"), perceived value/usefulness of the activity (four items; Unit 1 ␣ ϭ .81; Unit 2 ␣ ϭ .79) (e.g., "I believe the homework could be of some value to me"), perceived pressure and tension felt while engaging in the task (five items; Unit 1 ␣ ϭ .76; Unit 2 ␣ ϭ .71) (e.g. "I felt very tense while doing the homework"), and perceived choice while performing the given activity (seven items; Unit 1 ␣ ϭ .81; Unit 2 ␣ ϭ .82) (e.g., "I believe I had some choice about doing the homework"). The interest/enjoyment subscale is considered a self-report measure of intrinsic motivation, whereas all other subscales are considered to be motivation-related constructs (Ryan, 1982) . Items on the Intrinsic Motivation Inventory used a Likert-type scale ranging from 1 (not true at all) to 7 (very true). McAuley, Duncan, and Tammen (1989) examined the validity of the Intrinsic Motivation Inventory and found support for its validity.
Homework assignments. With the help of the first author and the regular classroom teachers, preservice teachers developed two versions of each homework assignment they required during the two instructional units. Preservice teachers were instructed that the versions of each homework assignment should be identical in content and of an intermediate level of difficulty. Homework would then vary in terms of the method by which the material was learned. For example, a student might have had a choice of completing a crossword puzzle or a word search on important vocabulary words covered in their class or a choice between two sets of short answer questions on the same topic. In this way, homework options allowed students to choose a task that was reflective of their personal preferences, but the content learned and level of difficulty of the homework did not vary with the choice. The material covered in homework was determined by the preservice teachers in conjunction with the regular classroom teacher and in light of the required curriculum and needs of the students. Homework completion was recorded. Students submitted homework with their names on it and no indication about which condition they participated in.
Unit test scores. At the end of both units, preservice teachers administered a unit test to all students in their classes to assess proficiency with the material covered. These tests were designed and graded by the preservice teacher in collaboration with the regular classroom teacher. The design and administration of the unit tests were in no way dependent on this study. These were the same unit tests that would have been administered to evaluate students' understanding of the material from the unit regardless of whether the study took place. The structure and content of the unit tests varied depending on the course and content being covered during each particular unit of the course, as well as the preservice and regular teachers' testing approaches. The scores on unit tests were used as the post-manipulation measure of student academic performance.
Results

Analysis 1: The Effect of Homework Choices
Preliminary analyses. First, we examined the distribution of scores on each variable for statistical outliers. Post-manipulation assessments were examined within condition. Grubbs's (1950) test was applied and if outliers were identified, these values were set at the value of their next nearest neighbor. Grubbs's test was repeated after this substitution to detect any additional outliers. If additional outliers were detected, these values were again set to their next nearest neighbor. This procedure was repeated until no outliers were detected. This procedure revealed four outliers. Three outliers were found on the Unit 2 test: one in the choice condition (the outlier value of 18.00 was Winsorized to the next nearest value of 52.00) and two in the no-choice condition (both outliers had a value of 0 that was Winsorized to the next nearest value of 18). One outlier in the choice condition was found on the Unit 1 assessment of pressure or tension felt on the homework (the outlier value of 7.00 was Winsorized to the next nearest value of 6.00).
Data were regularly collected for the study across four weeks. Consequently, when a student was absent from school at any point during the course of the study, data for that student were missing. Specifically, 163 (79%) of the 207 total students completed the Intrinsic Motivation Inventory following both units, 186 students (90%) took both unit tests, and 201 students (97%) completed the background and school experiences questionnaire, although only 177 students (86%) provided information for every scale in both questionnaire packets. The homework completion variable reported by preservice teachers also had missing values (four missing and 98% complete).
To assess whether data were systematically missing, we computed a series of t tests comparing students missing data at any time point with students for whom data were present at all time points on each variable. For tests in which the assumption of equal variances was violated, we used the adjusted t statistic determined with individual sample standard deviations, rather than a pooled standard deviation, and the Satterthwaite approximation of the degrees of freedom was used.
Students who were missing information at any time point differed from students with complete data along a number of variables. Compared with students who had complete data, students who were missing data had lower self-reported overall GPA, t(176) ϭ 2.06, p ϭ .04, lower test scores during both Unit 1, t(193) ϭ 2.20, p ϭ .03, and Unit 2, t(178) ϭ 4.99, p Ͻ .0001, and lower Unit 2 homework completion rates, t(188) ϭ 2.29, p ϭ .02. Therefore, across various measures of achievement, findings suggest that students missing data at any time point were lower achievers compared with students who had complete data. In addition, students missing data perceived less autonomy support from their teachers, t(190) ϭ 2.66, p ϭ .009, and reported lower perceived competence prior to the experimental manipulation, t(197) ϭ 3.04, p ϭ .003, as well as after the experimental manipulation during both Unit 1, t(187) ϭ 3.78, p ϭ .0002, and Unit 2, t(177) ϭ 3.35, p ϭ .001. Chi-square tests suggested that there was no difference between students missing data compared with students who had complete data in terms of their gender, ethnicity or the experimental condition to which they were initially assigned.
The impact of missing data was minimized by using the SAS procedure called PROC MIXED in the context of a multilevel modeling approach. Among other advantages, including the ability to appropriately model hierarchically nested data (which we discuss further below), one advantage of using this analysis strategy is that it utilizes all of the available data. However, caution must be taken in interpreting results, as the pattern of missing data may not be of a sort that can be disregarded, and results may not be generalizable to lower achieving students.
1
Verification of comparability of treatment groups. To verify that there were no preexisting differences between students initially assigned to the homework-choice condition compared with students who were initially assigned to the no-homeworkchoice condition, we performed a series of independent t tests for all baseline measures reported prior to the homework choices manipulation. There were no significant differences between the two groups on any baseline measure: for baseline perceived provision of choice, t(197) Primary analyses. We used hierarchical linear modeling (HLM; Raudenbush & Bryk, 2002) for our primary tests. HLM appropriately addressed the hierarchically nested design of our data set, in which lower level units (i.e., trials) were nested within a second higher level unit (i.e., students) and students were nested within a third higher level unit (i.e., classrooms). HLM treats student and classroom as a random rather than a fixed effect, thereby permitting generalizations of the findings to a wider population.
First, we calculated intraclass correlations (ICCs) attributable to class and attributable to student within class for each of the eight post-manipulation outcome variables. That is, we assessed the correlation between any two trials of students in the same class, ICC class , as well as the correlation between any two trials for the same student in a class, ICC student(class) . In the unconditional model, each outcome variable is based only on an intercept term and error terms, with no predictors or covariates included in the model. The ICCs suggested that an HLM approach would provide an advantage over a standard fixed-effects model approach for the analysis of this data: for post-manipulation perceived choice: ICC student(class) ϭ .65, for ICC class ϭ .03; for post-manipulation interest/enjoyment: ICC student(class) ϭ .64, ICC class ϭ .03; for post-manipulation perceived competence: ICC student(class) ϭ .59, ICC class ϭ .13; for postmanipulation effort: ICC student(class) ϭ .51, ICC class ϭ .03; for post-manipulation value: ICC student(class) ϭ .69, ICC class ϭ .09; for post-manipulation pressure/tension: ICC student(class) ϭ .53, ICC class ϭ .10; for homework completion rate: ICC student(class) ϭ .30, ICC class ϭ .05; and for unit test score: ICC student(class) ϭ .37, ICC class ϭ .01. The variance component for student ( 00 (2) ) was significant in the unconditional model for every outcome variable. However, the variance component for class ( 00 (3) ) was not significant for any of the outcome variables, except perceived competence. Nevertheless, we decided to retain this term in the model for several reasons. First, the nonsignificance of the test may simply be due to lower power (with 14 classes). Second, the inclusion of this term is consistent with the data structure and did not produce any estimation difficulties. The results of these unconditional hierarchical linear models are summarized in Tables 1,  2, and 3. Next, to assess whether the homework choice manipulation had affected students' perceptions and behavioral outcomes (see Table 4 for means and standard deviations for each outcome variable by condition), we ran a random-intercept-only model, 2 with a singletrial-level (Level 1) predictor, homework-choice condition, for each of our eight post-manipulation outcome variables. HLM estimated classroom-level, student-level, and trial-level effects simultaneously. Thus, each level's effects are statistically independent of the others. As condition was a dichotomous (nohomework-choice ϭ 0 and homework-choice ϭ 1) predictor variable, there was no need to center. This basic model was run independently for each of our eight different outcomes.
Manipulation check. To assess whether the homework choice manipulation had affected students' post-manipulation perceptions of having received choice, we performed the basic model described above for perceived choice reported at the end of each unit. Overall, we found a significant main effect at the trial level for homework choice condition (␥ 100 ϭ 0.31, p Ͻ .0002). That is, students reported having greater choice regarding their homework while in the homework-choice condition compared with the nohomework-choice condition. These results provide support for the success of the manipulations. The results of this hierarchical linear model are summarized in Table 5 .
The total variance at Level 1 ( 2 ) for post-manipulation perceived choice in the unconditional model was 0.64. The error 1 In the methodological literature, multiple imputation of missing data (Rubin, 1987) has often been recommended as an effective option for dealing with missing data (Schafer & Graham, 2002) . However, in light of the pattern of missing data that suggested that lower achieving students were less likely to complete measures associated with the study, it seemed unreasonable to impute missing values on the basis of the data provided by higher achieving students. Further, it seemed likely that the conditions necessary for multiple imputation to have desirable properties were not met. In particular, there was strong reason to suspect that the pattern of missing data was not missing at random, that is, the probability of missing data on a particular variable may depend on other observed variables but not on itself. For example, compared with students who were not missing a unit test score, students missing either test score in those from Unit 1 or 2 reported lower overall GPAs, t(176) ϭ 2.15, p ϭ .03, had lower homework completion rates for Unit 1, t(17.1) ϭ 2.12, p ϭ . 05, and Unit 2, t(18.6) ϭ 3.77, p ϭ . 001, and lower homework grade averages in Unit 2, t(155) ϭ 5.20, p Ͻ . 0001. In short, at least for measures of achievement, the requirements for missing at random seem to have been violated, as missing a test was associated with lower scores on other measures of achievement.
2 A random intercept-only model was the most complex analysis the structure of this data could handle. Whereas a model that also included random slopes would have been interesting to explore, this was not possible because three time points would be needed in order to estimate the random slopes. This is because the inclusion of the random slope (as well as the random intercept) in the model allows each individual to have his or her own regression line. Because this data set included only two time points for each individual, each person's regression line fit his or her observed data perfectly, in which case we could not separate the true effect of slope differences from actual error.
variance unaccounted for by the conditional Model 1 was reduced to 0.60. Comparison of these results indicates that 6.3% of the variance in post-manipulation perceived choice could be explained on the basis of the homework choice manipulation.
Hypothesis testing. Next, to test the hypotheses that having choices regarding homework would result in greater postmanipulation interest and enjoyment (or self-reported intrinsic motivation), perceived competence, effort, value, and reduced feelings of pressure and tension regarding the homework, as well as more frequent homework completion and higher unit test scores, we ran seven hierarchical linear models using the basic model described previously, with homework-choice condition used to predict each of the post-manipulation outcome variables. The estimates from each model are summarized in Tables 5, 6 , and 7. The observed pattern of results was consistent across many of the outcomes. Homework-choice condition was a significant predictor of post-manipulation interest and enjoyment (selfreported intrinsic motivation), perceived competence, unit test scores, and a marginally significant predictor of homework completion. This suggests that when students experienced a choice of homework assignments, they reported more enjoyment and interest in homework, feeling more competence for homework, completed more homework, and scored better on their unit tests compared with when they were not given a choice of homework. Homework-choice condition did not significantly predict the amount of effort students' reported putting forth on homework, their value for homework, or the pressure or tension felt during homework.
The total variance at Level 1 estimated in the unconditional model for the four significant or marginally significant outcomes were as follows: for post-manipulation interest/enjoyment, 0.51; for post-manipulation perceived competence, 0.66; for homeworkcompletion rate, 721.62; and for unit test score, 140.74. The error variance unaccounted for by homework choice manipulation in interest and enjoyment was reduced to 0.49; thus, homework choice condition accounted for 4.3% of the variance. The error variance unaccounted for in perceived competence was reduced to 0.65; thus, the model accounted for 2.2% of the variance. The error variance unaccounted for in homework completion was reduced to 714.44; thus, the model accounted for 1% of the variance. The error variance unaccounted for in unit test score was reduced to 138.92; thus, the model accounted for 1.3% of the variance.
Analysis 2: The Role of Perceived Choice in the Context of Other Autonomy-Supportive Practices
In Analysis 2, we tested the hypothesis that students' perceptions of being provided with choices will simultaneously support perceptions of receiving other forms of autonomy support. Consequently, perceived provision of choice will fully account for any relationship between motivation and students' perceptions of receiving other forms of autonomy support from their teachers. To test the prediction that perceived provision of choice would subsume the effects of perceiving other forms of autonomy support, we used analytic procedures traditionally used to assess mediation. Specifically, we per- Note. This study utilized a repeated measures design such that participants in the Unit 1 homework-choice condition are the same participants who participated in the Unit 2 no-homework-choice condition. Likewise, participants in the Unit 2 homework-choice condition are the same participants who participated in the Unit 1 no-homework-choice condition. Finally, in the across-units columns, the same participants participated in the homework-choice and no-homework-choice conditions. The unequal ns across cells with corresponding participants result from missing data for participants on select trials.
formed a series of analyses to evaluate the direct, indirect, and total effects of perceived autonomy support on motivation and achievement through perceived provision of choice in the context of a multilevel model using mediation procedures suggested by Bauer, Preacher, and Gil (2006) . Again, we used HLM for our primary tests in Analysis 2 because it appropriately addressed the hierarchically nested design of our data set, in which lower level units, students, were nested within a higher level unit, classes. The multilevel mediation procedures suggested by Bauer et al. (2006) may be considered an application to the multilevel context of well-known mediation procedures used in the regression context, as suggested by Baron and Kenny (1986) . Multilevel mediation analyses are conducted similarly to single-level mediation by fitting a sequence of models. Further, like single-level mediation analysis, several criteria must be met: (a) there must be a significant relation between the independent and dependent variable, (b) there must be a significant relation between the independent and mediating variables, (c) there must be a significant relation between the mediating and dependent variables, and (d) the relation of the independent variable to the dependent variable must decrease when the mediating variable is included in the model. However, unlike single-level mediation analysis, within-and between-group effects need to be decomposed in multilevel mediation in which all predictors and mediators are measured at Level 1.
Several outcome variables were of interest in Analysis 2. In addition to testing whether the perceived provision of choice could account for the relationship between perceived autonomy support at school and intrinsic motivation for schoolwork, we also examined whether perceived provision of choice accounted for any relationship that might exist between perceived autonomy support and identified regulation for schoolwork, as well as overall GPA.
For Analysis 2, we used information students provided in the background and school experiences questionnaire collected prior to manipulating choices of homework described in Analysis 1. All of the baseline measures used in Analysis 2 assessed students' perceptions of school in general, rather than in the particular class in which the questionnaires were administered. We chose to assess students' perceptions at baseline for the learning environment in general, rather than for a specific class, for two reasons. First, this kept the hypotheses addressed regarding the homework choice manipulation clearly distinguished from the hypotheses addressing the role of perceptions of provision of choice in Analysis 2. Second, we intended to use overall GPA as an outcome measure in Analysis 2. Because GPA is a general assessment of achievement across all classes, we wanted to assess all variables used to predict GPA at this same general level. The means, standard deviations, and intercorrelations for all variables used in Analysis 2 can be found in Table 8 . First, we calculated ICCs for all relevant outcome variables from their unconditional models. The ICCs suggested that an HLM approach would provide an advantage over a standard fixed-effects model approach, at least for some outcome variables (baseline perceived provision of choice: ICC ϭ .01; baseline intrinsic motivation for schoolwork: ICC ϭ .06; baseline identified regulation for schoolwork: ICC ϭ .005; GPA: ICC ϭ .10). The variance component for class ( 00 ) was not significant in the unconditional model for any variable. Nevertheless, we decided to retain this term in the model because inclusion of this term was consistent with the data structure, the lack of significance may have been a reflection of lower power at Level 2, and the two-level structure did not produce any estimation difficulties. The results of these unconditional hierarchical linear models are summarized in Table 9 .
Next, to test our hypotheses, we conducted a series of models. In the first model, we ran a random-intercept-only model that included two covariates that we wanted to control for when predicting the dependent variables, ethnicity (White ϭ 1, nonWhite ϭ 0) and sex (male ϭ 0, female ϭ 1), as well as the main Level 1 predictors, baseline perceived autonomy support and baseline perceived competence. All covariates and predictors were class-mean-centered to obtain the within-class total effect estimate. In addition, class means for the covariates and predictors were also entered into the model to obtain the betweenclass total effect estimate for each. In the second model, we regressed baseline perceived provision of choice on the same set of predictors as in the previous model using a randomintercept-only model to obtain the first part of the within-class and between-class indirect effect estimates. In the final model, we entered the full model (class mean centered and class means for covariates, baseline perceived autonomy support, baseline perceived competence, baseline perceived provision of choice) to predict the outcome variable and obtain the within-class direct effect estimate, and the second part of the within-class indirect effect estimate, as well as the corresponding betweenclass direct and indirect effect estimates.
This set of models was run independently for intrinsic motivation for schoolwork and overall GPA. A similar set of models that included only the class-mean-centered predictors and covariates and excluded the class means for predictors and covariates was run independently for identified regulation for schoolwork. This alternate model was run for identified regu- lation due to the near zero variance attributable to class and evidence suggesting that the validity of models including class means was questionable for this outcome. As such, results only address within-class effects for this particular outcome. Further, in an effort to assess a more complete model of motivation compared with one that only included supports for autonomy, baseline perceived competence was included in these models. Baseline perceived competence was included because, in addition to the need for autonomy, the need for competence is hypothesized to underlie intrinsic motivation according to selfdetermination theory. As such, perceived competence was expected to predict variability in motivation and achievement, in addition to that accounted for by perceived autonomy support and perceived provision of choice. Intrinsic motivation for schoolwork. Sex and ethnicity did not significantly predict baseline intrinsic motivation for schoolwork either within or between classes. However, controlling for the covariates, there was a significant fixed effect of baseline perceived autonomy support within classes, but not between classes, indicating that within any given class, students with higher levels of perceived autonomy support reported greater intrinsic motivation for schoolwork. There was a marginally significant effect of baseline perceived competence within classes, but not between classes.
As expected, controlling for the covariates and baseline perceived competence, there was a significant relationship between baseline perceived autonomy support and baseline perceived provision of choice both within and between classes, indicating that higher perception of receiving autonomy-support both within and between classes was related to higher perceptions of having choices. No other variables in the model predicted perceived provision of choice.
Finally, the full model predicting baseline intrinsic motivation for schoolwork was estimated. As shown in Table 10 , the coefficient for the relationship between baseline perceived autonomy support and baseline intrinsic motivation was initially 0.20 ( p ϭ .04) within classes. That value dropped to 0.11 ( p ϭ .28) when baseline perceived provision of choice at school was added to the model. The Sobel test (Sobel, 1982) confirmed that within any given class, baseline perceived provision of choice was a significant mediator of the relation between baseline perceived autonomy support and baseline intrinsic motivation for schoolwork (z ϭ 2.50, p Ͻ .01). There was little change in other variables as a function of adding perceived provision of choice to the model. As expected, even when controlling for covariates, perceived autonomy support, and perceived competence, the perception of having choices significantly predicted intrinsic motivation for schoolwork within classes, all measured at baseline. Results suggest that perceptions of being given choices at school may indeed simultaneously support the perception of receiving other forms of autonomy support from teachers.
The total variance at Level 1 ( 2 ) for baseline intrinsic motivation in the unconditional model was 1.40. The error variance unaccounted for by the conditional model without baseline-perceived provision of choice was reduced to 1.32. Comparison of these results indicates that 5.7% of the variance in baseline intrinsic motivation for schoolwork was explained. The error variance was further reduced to 1.26 in the conditional model that included baseline perceived provision of Table 9 Analysis 2 choice. Comparison of these results with the conditional model without baseline-perceived provision of choice indicates that an additional 4.6 % of the variance in baseline intrinsic motivation for schoolwork was explained with this addition of perceived provision of choice. Identified regulation for schoolwork. A similar sequence of models was run for baseline identified regulation for schoolwork, or the intention to engage in schoolwork because it is personally valued or important. However, a different pattern of results emerged. Ethnicity significantly predicted baseline identified regulation for schoolwork within classes, with non-White students demonstrating greater identified regulation for schoolwork. In addition, there were significant fixed effects of baseline perceived autonomy support and baseline perceived competence within classes, indicating that students with higher levels of perceived autonomy support and perceived competence had greater identified regulation for schoolwork. However, as shown in Table 11 , there was not a significant relation between baseline perceived provision of choice and identified regulation for schoolwork within classes.
The total variance at Level 1 ( 2 ) for baseline identified regulation in the unconditional model was 1.37. The error variance unaccounted for by the conditional model without baseline perceived provision of choice was reduced to 0.98. Comparison of these results indicates that 28.5% of the variance in baseline identified regulation for schoolwork was explained. The error variance was further reduced only to 0.97 in the conditional model that included perceived provision of choice, explaining an additional 1% of the variance in baseline intrinsic motivation for schoolwork compared with the previous conditional model.
Grade point average. Finally, we examined our hypotheses regarding the role of perceived provision of choice in the context of other forms of autonomy support with overall GPA as the outcome. Ethnicity and sex significantly predicted GPA within classes, indicating that women had significantly higher selfreported GPAs than men and that White students had significantly higher GPAs compared with non-White students. In addition, there were significant fixed effects of baseline perceived autonomy support and baseline perceived competence within classes, indicating that within any given class, higher levels of students' perceived autonomy support and perceived competence predicted higher GPA. Further, there was a significant effect of baseline perceived competence between classes. However, as with identified regulation, we found no significant relation between baseline perceived provision of choice and GPA either within or between classes (see Table 11 ).
The total variance at Level 1 ( 2 ) for GPA in the unconditional model was 0.45. The error variance unaccounted for by the conditional model without baseline perceived provision of choice was reduced to 0.34. Comparison of these results indicates that 24.5% of the variance in GPA for schoolwork was explained. The error variance was not further reduced in the conditional model that included baseline perceived provision of choice.
Discussion
The purpose of this investigation was (a) to test the utility of implementing choices in the classroom and (b) to examine the importance of students' perceptions of having choices relative to other teaching practices meant to support feelings of autonomy. Overall and in line with self-determination theory, results suggested that providing students with choices among homework tasks effectively enhanced motivational and performance outcomes and that choice is an important component to creating a classroom environment supportive of autonomy and intrinsic motivation.
Manipulation of Homework Choices
The experimental portion of this study examined whether providing students with choices of homework assignments would enhance motivation, perceived competence, and performance compared with having no homework choices. Consistent with self-determination theory, we found that students reported feeling more interested in and enjoying homework more as well as more competent regarding their homework and that they scored higher on the unit test when they received a choice between two homework assignments covering the same content and of intermediate difficulty, compared with when they were not given a choice. Students also tended to complete more of their homework when provided with choices. However, receiving choices of homework assignments seemed to have little effect on the amount of effort students put into doing the homework, the amount of pressure or tension they felt while doing the homework, or their value for the homework.
Unlike previous studies, this study experimentally manipulated the provision of choice in the context of real classrooms with real students and teachers. Choices were implemented by the teachers themselves and integrated into the everyday happenings of the class. Further, we focused on the provision of choice within a specific pedagogical strategy, homework, that research has demonstrated to be effective for enhancing academic achievement (Cooper, 1989; Cooper et al., 2006) .
Clearly, there were benefits for the student of having a choice of homework assignments. However, anecdotally, it was also clear that these benefits were not gained without cost. That is, providing multiple homework options for every homework assignment placed an additional burden on the teachers who had to design, distribute, and collect these assignments. Consequently, in order to reduce the burden on teachers, an important initial step for schools and school districts trying to implement homework choices regularly in classrooms may be to develop a system by which teachers can share homework with others teaching the same course or at the same grade level. In particular, Internet databases where teachers can post homework by grade level, course, and topic may be useful for helping teachers implement homework choices. Similarly, efforts to organize textbooks such that multiple, alternative end-of-chapter questions and exercises are provided may be another effective way to facilitate the implementation of choices within the classroom. Finally, while we investigated the utility of choice within the specific pedagogical strategy of homework, we believe that the benefits of providing choices are likely to extend to other forms of schoolwork and other pedagogical strategies.
The Role of Providing Choices in Autonomy-Supportive Classrooms
As a second question, we examined the importance of students' perceptions of having choices relative to other autonomysupportive teaching practices. To do so, we applied a meditational analytic strategy to baseline student survey data of the degree to which they received choices from their teachers at school, their perceptions of teachers as engaging in autonomy-supportive behaviors, their feelings of competence for schoolwork, and their motivation and performance in school. Whereas the same students who participated in the homework choice manipulation participated in answering this question, the measures for this analysis were taken one to two weeks prior to the experimental manipulation of homework choices so that the effects of having choices of homework would not influence these survey responses. Consistent with self-determination theory, we found that student perceptions of receiving autonomy support from their teachers predicted intrinsic motivation for schoolwork. However, students' perceptions of receiving choices from teachers at school fully accounted for this relationship, suggesting that choice may simultaneously support the perception of receiving other forms of autonomy support. This result highlights how useful providing choice can be to establishing a classroom environment and a teaching style that supports students' interest and enjoyment for school tasks. The measure of perceived autonomy support asked students the degree to which they felt that their teachers listen, understand, encourage, care about and accept them, allow and answer questions, provide rationales, and are trustworthy. Intentionally excluded from the measure of autonomy support were questions related to the degree of choice students' felt their teachers provided. Thus, results suggest that students will also feel that teachers are actually providing rationales, listening to them, understanding them, and encouraging or accepting them when they perceive that they have the opportunity for making choices. Providing choices may be the most concrete way for teachers to communicate to students that they view them as autonomous learners. Alternatively, not providing choice may convey the opposite message.
We also tested this model with identified regulation for schoolwork and GPA. Again, perceptions of receiving autonomy support from teachers predicted greater identified regulation for schoolwork and higher GPA, as did perceptions of competence for schoolwork. However, students' perceptions of receiving choices at school did not significantly predict either identified regulation or GPA. These results suggest that other autonomy-supportive practices may be more essential for supporting students' intention to engage in schoolwork because they value that work, as well as their general achievement at school. It is also worth noting that the lack of relationship found in Analysis 2 between perceived provision of choice at school and identified regulation for schoolwork was in line with the results of our experimental portion of the study, showing that whether or not students received a choice of homework had little impact on their value for homework. In part, these findings are fully consistent with self-determination theory. That is, autonomy support is proposed to support all forms of autonomous motivation (e.g., identified regulation) and outcomes that are subsequently influenced by autonomous motivation (e.g., GPA). However, according to self-determination theory, we might also have expected to find that perceptions of receiving choices would be just as useful in supporting identified regulation as they are for supporting intrinsic motivation. Rather, findings suggest that different autonomy-supportive practices may support different motivational and learning-related outcomes.
Findings of this study may appear at odds with some previous research. As mentioned earlier, several researchers have suggested that choice may not always be effective or that there are more effective strategies to support motivation (Assor et al., 2002; Reeve et al., 2003; Stefanou et al., 2004) . For example, Reeve et al. (2003) suggested that choices that also support an internal locus of causality and volition will most effectively enhance intrinsic motivation. In particular, choices that involved making decisions regarding the actions one takes were found to be effective because they also enhanced perceptions of having an internal locus of causality and volition. However, choices made between experimenter-determined options of a task were postulated to have little impact on an internal locus or volition and consequently and were found to have little effect on intrinsic motivation. Likewise, as previously discussed, Katz and Assor (2007) suggested that choice may be more or less effective depending on the extent to which it satisfies fundamental needs for autonomy, competence, and relatedness. They suggested that choices that are relevant to students' interests and goals (autonomy supportive), provide a moderate number of options of an intermediate level of complexity (competence supportive), and are congruent with other family and cultural values (relatedness supportive) will be effective for supporting motivation and related outcomes. In contrast, when choice is divorced from other aspects of autonomy support, is provided in a way that diminishes feelings of competence, or is incongruent with broader cultural values, the act of choosing is not likely to lead to enhanced motivation, learning, or performance.
We believe that the results of this study are indeed consistent with these perspectives. That is, the success of our homeworkchoices manipulation may be attributed to the fact that it illustrates a good example of how choices can be provided in a way that satisfies fundamental needs. That is, the choice of homework options is likely to have given students an opportunity to engage in the homework task that was reflective of their personal interests and goals. Likewise, feelings of competence may also have been supported in that teachers designed homework options with the intention to provide an optimal level of challenge for students. Further, only two options were provided for each homework task so that student teachers would not be overly burdened by having to design multiple homework versions and so that students would not feel overwhelmed by too many choice options.
Although the experimental results revealed an effect of choice when teachers provided option choices as opposed to action choices related to homework, we agree with Reeve et al. (2003) that this may be an important distinction in deciphering the effects of choice, as well as its relationship with other forms of autonomy support. In looking at the measure of perceived provision of choice that we used in Analysis 2, it is apparent that the questions asked students about the degree to which they believed teachers at school provided both option (e.g. "When the teachers give us an assignment they allow us to choose which questions to answer") and action choices (e.g. "My teachers allow me to choose how to do my work in the classroom"). In fact, five of the eight items clearly were action choices, which may account for why perceived provision of choice was so highly related to intrinsic motivation for schoolwork in our study. In light of the conceptual complexity of our baseline measure of choice, we believe that our results are in line with those of previous studies. 3 However, the results also suggest that whereas providing alternatives to enable the perception that one has choices can be an effective way to support intrinsic motivation, other autonomysupportive practices may be essential for enhancing other dimensions of motivation, including intentions to engage in a task because it is considered valuable, useful, or important. For these other forms of motivation for school tasks, autonomy-supportive practices, such as teacher efforts to take student perspectives; providing opportunities for students to ask questions; or providing rationales for engaging in various tasks may be more effective. This perspective is also in line with those of previous researchers who have suggested that different forms of autonomy support may indeed lead to different motivation-related outcomes (Stefanou et al., 2004) . Clearly, our understanding would benefit from future research that teases apart the role of different autonomy-supportive practices in each form of motivation.
In sum, choice may, in part, be effective for enhancing intrinsic motivation because it can also implicate other forms of autonomy support, although, variation in the effects of different types of choices most likely exists. This ability of choice to imply multiple forms of autonomy support may be the source of its powerful effect on intrinsic motivation. This suggests that choice is a critical element in creating an autonomy-supportive environment and not simply an additional input. However, other forms of autonomy support may play a larger role than choice in supporting other forms of motivation, in particular, identified regulation or value for school tasks.
Limitations and Future Research
A major strength of the experimental manipulation of choice in homework assignments was that it was implemented in actual classrooms, utilized preservice teachers, and required little disruption of the normal school day. Nevertheless, several methodological issues limit the generalizability of our findings. First and most important, missing data in the experimental portion of the study limit the generalizability of the results, particularly to lower achieving students. It is very possible that the provision of homework choices may operate differently for low-achieving students. Though it is unclear and impossible to assess from this study whether the effect of providing choice may be more or less beneficial for low-achieving students, research examining teacher beliefs about providing choice has suggested that teachers believe that choice may be especially beneficial for low-achieving and low-motivation students (Flowerday & Schraw, 2000) . Second, our intervention was of short duration, and we conducted our study with preservice teachers rather than veteran teachers. It is plausible that implementing choices of homework for a longer duration and by the most experienced and effective teachers might produce a different pattern of results.
Third, the observed effects in this study may have been influenced by the crossover design implemented during the experimental portion of the study. That is, going into the study, all students knew that eventually they would be given or denied a choice of homework assignments. This knowledge may have either strengthened or weakened the observed effects.
Finally, it is important to mention that our results regarding the role of perceived provision of choice in the context of perceptions of other autonomy-supportive practices for intrinsic motivation was based on correlational evidence and should not be taken to imply causation. It is entirely possible that students who are more intrinsically motivated toward schoolwork are also more likely to perceive their teachers as engaging in autonomy-supportive practices and providing choices.
As we have highlighted throughout the discussion, future research can take several directions. First, such research could examine within an experimental context the individual contributions of different types of autonomy-supportive practices in addition to the provision of choice, in order to better tease apart the relative impact of each on various motivational outcomes. To date, most interventions intended to increase teachers' autonomy-supportive behavior have often trained teachers to simultaneously implement multiple strategies and practices meant to support student feelings of autonomy and subsequent motivation. However, it is important that teachers' have specific guidelines as to which practices work best. Future research should work towards isolating the specific teacher behaviors that are most effective in supporting student feelings of autonomy, intrinsic motivation, and other motivation outcomes.
Second, it is important that future research consider the effects of various types of choices, including the action versus options choice differentiation suggested by Reeve et al. (2003) and the extent to which the choices successfully support fundamental needs of autonomy, competence, and relatedness. We suggest that a number of important choice distinctions may exist and should be explored, including the variation in instructional and personal relevance of choices provided and the variation in the potential consequences of choices made.
We would encourage researchers to explore the effectiveness of providing choices across other pedagogical contexts, especially inclass learning. The effects of choice may not be uniform across all domains. Future research might explore how providing students with choices related to the topics, activities, and general classroom procedures during instructional time may impact student motivation for the course.
Likewise, efforts should be made to investigate ways in which the burden placed on teachers of providing students with choices can be reduced. For example, the effectiveness of various tools used to implement homework choices in the classroom, including Internet databases for sharing homework assignments and text-books with end of unit practice options should be investigated both from the student and the teacher perspective.
Finally, as suggested previously, the effects of choice in classrooms should be examined across diverse student populations. Given teachers' anecdotal beliefs that providing choice may be most effective for low-achieving and low-motivation students, future research should systematically examine whether variation in the effects of providing choice in the classroom exists as a function of various student characteristics, including prior academic achievement and prior levels of motivation and perceived competence.
We hope that the findings of this study provide teachers with a practical example of how to apply choice within their classrooms and what its effects might be as well as guide future investigations of how to enhance and support motivation in the classroom.
